Fulminant meningococcemia is a relatively rare life-threatening disease caused by Neisseria meningitidis. The clinical presentation is varied, but, when associated with myocarditis, it carries a particularly poor prognosis. We report a case of a patient with fulminant meningococcemia who subsequently developed severe myocardial dysfunction and successfully recovered within a period of 7 days of hospitalization. A 15-year-old girl presented with headache, fever, body ache for 1 day and few ecchymotic rash over her body for 3 hours. Blood cultures confirmed infection with N. meningitidis. After 2 days in the hospital, the patient developed dyspnea, elevated jugular venous pressure and shock. The patient was managed with intravenous ceftriaxone, furosemide and norepinephrine. Over the next 4 days the patient rapidly improved. Meningococcemia complicated by myocarditis has an extremely poor prognosis with high mortality. Our case suggests that recovery from a severe myocardial dysfunction can occur rapidly within a few days. Prompt recognition and management in this case might have contributed to the patient's rapid recovery from myocarditis.
Introduction
Fulminant meningococcemia is a relatively rare life-threatening disease caused by Neisseria meningitidis, and is perhaps the most rapidly lethal form of septic shock in humans. It differs from most other forms of septic shock by the prominence of hemorrhagic skin lesions. Meningitis, associated with fever, headache and nuchal rigidity, is the most common pathologic presentation of meningococcal disease and has a mortality rate of 5%-10%.
Fulminant meningococcemia, as the name suggests, is the most severe form of infection by N. meningitidis [1, 2] . Multiple factors have been identified that increase the transmissibility of N.
meningitidis. Fulminant meningococcemia is associated with high mortality, with most deaths occurring in the first 24 hours [3] . The clinical presentation is varied, but when associated with myocarditis, carries a poor prognosis. We report a case of fulminant meningococcemia complicated by myocarditis.
Patient and observation
A 17-year-old man presented to the emergency department of Farhat Hached Sousse-Tunisia with complaints of headache, fever, body ache for 1 day. On presentation, she had a temperature of 39°C, heart rate of 120/minute, and blood pressure of 100/50 mm of Hg, cold extremities. Meningeal signs were present and numerous ecchymosis lesions over abdomen, arms and legs. Investigations 
Discussion
Meningococcemia is a relatively rare disease caused by N.
meningitides. The annual incidence in the United States and Europe has been suggested to be 0.35 cases per 100,000 and 1 case per 100,000, respectively [4] . The presence of a capsule is a major virulence factor and six capsular groups have been described as causing the majority of invasive disease (A, B, C, W-135, X, and Y).
Among these, groups A, C, and W-135 are known to be common in Asia and Africa [5] . In epidemic settings in third-world countries, case fatality rates as high as 70% have been recorded [6] . frequently, but has been described before [7] . An autopsy study in children revealed the presence of myocarditis in 42% of 31 children who had died of meningococcal infection, though the extent of inflammation was mild in the majority [7] which suggests that myocarditis may be more common than is recognized clinically.
Endomyocardial biopsy remains the gold standard for the diagnosis
Page number not for citation purposes 3 of myocarditis; lymphocytic infiltrates with myocardial necrosis are deemed to be characteristic [8] .
We did not have the ability to perform right-heart catheterization or endomyocardial biopsy in our patient to make a definitive diagnosis of myocarditis. Also, there is a possibility that the elevated CPK and troponin were a result of myositis secondary to meningococcemia.
However, chest radiograph, ECG signs, and echocardiographic findings of global hyperkinesia with a lowered ejection fraction suggest that the heart failure that developed was due to myocarditis rather than cytokine effect or fluid overload and the MRI confirmed diagnosis. In the present case, the diagnosis was made on the basis of the combination of clinical manifestations of myocardial dysfunction, increased serum cardiac troponin level, and typical echocardiographic and MRI abnormalities. MRI is a noninvasive method to diagnose myocarditis without the risk of endomyocardial biopsy. We chose in this case not to perform endomyocardial biopsy because we estimated that the benefit/risk balance was unfavorable and the MRI criteria for myocarditis were in accordance with the Lake Louise International Consensus [5] . The involvement of cytokines, and more particularly interleukin-6, has been suggested to explain the pathogenesis of myocardial dysfunction in meningococcemia. Current guidelines favor symptomatic management of myocarditis with the use of diuretics, ACE inhibitors and beta blockers along with treatment of the offending agent where applicable [8] . We chose to start the patient on captopril and furosemide for symptomatic management with careful monitoring of the blood pressure. There are no data to confirm if there is a benefit to using captopril in patients with myocarditis from meningococcemia. However, we opted to treat our patient cautiously with captopril as she had a clinical picture of worsening myocarditis with shock and could not afford treatment in the intensive care unit. Captopril is a potent vasodilator and helps leftventricular failure by reducing the afterload on the heart muscle.
Her recovery might have been beneficially influenced by the captopril. The unusual thing about our patient was her rapid and successful recovery within a span of a few days. Previous evidence has shown that resolution of clinical myocarditis is often prolonged and incomplete [9] . However, this report reaffirms the possibility of rapid resolution of severe meningococcal myocarditis, which has been seen before [10] . Pathologic evidence of myocarditis is more common than appreciated clinically in patients with meningococcemia. Prompt recognition and management in our patient may have contributed to her rapid recovery from myocarditis.
Conclusion
Clinical myocarditis is an infrequently recognized complication of acute meningococcemia, and can lead to severe heart failure.
Recovery from myocarditis may be delayed and take several months. Our case suggests that rapid resolution of clinical myocarditis is possible with early diagnosis and treatment.
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